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1 Introduction
A new SI was approved to study NR access to unlicensed spectrum. In last meeting, RAN2 agreed to study NR-U LAA, NR-U SA, ENU-DC, and NNU-DC in the SI.
In this contribution, we look at the possible areas to enhance for NR-U SA random access procedure.

2 Discussion
Due to transmission on unlicensed spectrum, the gNB may not be able to send the RAR within RAR window if LBT fails. This may generate unnecessary UL interference because of power ramping in the subsequent preamble transmission and further UE power consumption. Power ramping could increase the preamble transmission opportunities, but could not decrease the RAR failure opportunities which is due to LBT at gNB. Thus, how to increase power ramping counter needs further study.
Proposal 1: Since gNB may be not able to send RAR within RAR window due to LBT or preamble transmission fail, how to increase power ramping counter needs further study.
In order to prevent UE from trying to initiate random access procedure unlimitedly, UE should increase preamble transmission counter when UE does not detect the RAR during RAR window. If this is not done, no matter how busy the channel is, UE would never stop trying to initiate random access procedure.
Proposal 2: When UE does not detect the RAR during RAR window, UE should increase preamble transmission counter.
In order to accommodate for the LBT failure at gNB, the RAR window needs to be extended. Extending the RAR window could increase the RAR transmission opportunities. If this is not done, gNB may frequently fail to respond RAR because the window is too short for LBT. That result the power keep ramping which may generate serious UL interference and UE power consumption.
Extending the RAR window size may result the RA-RNTI confusion. The RA-RNTI associated with the PRACH in which the random access preamble is transmitted, is computed as:

RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH, t_id is the index of the first slot of the specified PRACH in a system frame, f_id is the index of the specified PRACH in the frequency domain, and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier). UEs may transmit same preambles on different system frame, but may get the same RA-RNTI due to the same s_id, t_id, f_id, and ul_carrier_id. The UEs which transmit same preambles and get the same RA-RNTI would not receive the same RAR because the RAR windows are not overlapped. The network configures a value of RAR window lower than or equal to 10 ms. If the RAR window size be extended, the RAR windows may be overlapped, which may result the RA-RNTI confusion. Thus, the RA-RNTI calculation should be modified to avoid the RA-RNTI confusion when RAR window size is extended.
Proposal 3a: In order to increase the RAR transmission opportunities for NR-U SA, RAR window size should be extended.
Proposal 3b: When RAR window size is extended, the RA-RNTI calculation should be modified to avoid the RA-RNTI confusion.

3 Conclusion
We have the following proposal: 
Proposal 1: Since gNB may be not able to send RAR within RAR window due to LBT or preamble transmission fail, how to increase power ramping counter needs further study.
Proposal 2: When UE does not detect the RAR during RAR window, UE should increase preamble transmission counter.
Proposal 3a: In order to increase the RAR transmission opportunities for NR-U SA, RAR window size should be extended.

Proposal 3b: When RAR window size is extended, the RA-RNTI calculation should be modified to avoid the RA-RNTI confusion.[image: image1.png]
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